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Abstract
We have computed semi-inclusive spin asymmetries for proton and deuteron
targets including next to leading order (NLO) QCD corrections and contri-
butions coming from the target fragmentation region. These corrections have
been estimated using NLO fragmentation functions, parton distributions and
also a model for spin dependent fracture functions which is proposed here.
We have found that NLO corrections are small but non-negligible in a scheme
where gluons are polarised and that our estimate for target fragmentation
eects does not modify signicantly charged asymmetries but aects the so
called dierence asymmetries.

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Introduction:
Recently, the Spin Muon Collaboration (SMC) [?] have presented a measurement of semi-
inclusive spin asymmetries for positively and negatively charged hadrons from deep inelastic
scattering of polarised muons on polarised protons and deuterons. This data, combined with
previous measurements [?,?,?] of this kind can be used to determine polarised valence and
non-strange sea quark distributions, independently from totally inclusive data.
Up to now, the analyses [?,?,?,?] of semi-inclusive spin asymmetries have been performed
in the naive quark-parton model, neglecting both higher order corrections and contributions
coming from the target fragmentation region. This procedure simplies greatly the extrac-
tion of parton distributions and seems to be adequate given the present accuracy of the data
and the restriction to high hadron energy fractions.
However, taking into account that the most recent analyses of parton distributions [?,?,?],
which are performed in the NLO approximation from totally inclusive data, have shown the
importance of including these eects, and that the forthcoming semi-inclusive experiments
[?] promise better accuracy than the obtained so far, it is worthwhile analysing the size of
these hitherto neglected contributions.
Higher order corrections can be non-negligible if gluons are polarised in the proton and,
in the case of semi-inclusive processes, require a non trivial treatment of collinear divergences
related to the target fragmentation region. This has been addressed in references [?] and
[?]. In this last reference, the concept of fracture functions has been introduced as a mean
to describe target fragmentation phenomena. The full NLO contributions to semi-inclusive
cross-sections, including those related to fracture functions, have been calculated recently in
references [?] and [?] for unpolarised and polarised deep inelastic scattering, respectively.
As the parton distributions and the fragmentation functions, fracture functions are non-
pertubative objects that have to be extracted from semi-inclusive high precision experiments.
This task is not possible yet, however one can estimate the size of the target fragmentation
corrections eects using a sensible model for fracture functions based on parton model ideas.
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In order to establish our notation, in the next section we show the naive quark parton
model expressions for the semi-inclusive cross sections and the full NLO ones. We also re-
mind the denition of the spin asymmetries in terms of the former cross sections. In the
following section we present our choice for parton distributions, fragmentation functions and
the main features of the model proposed for fracture functions. In the last section we show
results and present our conclusions.
NLO Cross Sections
In the naive quark-parton model, the semi-inclusive cross section for the production of
a hadron h from polarised deep inelastic scattering of charged leptons carring momentum l






























between cross sections of targets with opposite helicities. This cross section is dierential in























are the produced hadron
and target nucleon energies, respectively. The unpolarised cross section can easily be ob-
tained changing the kinematical factor Y
P
= (2   y)=y for Y
M





removing the 's, which denote dierences in polarization. q
i
is the spin-dependent parton
distribution of avour i and D
h=i
is the fragmentation function of a hadron h from a parton
i.
It is customary to dene spin asymmetries A
h
1N
, proportional to the dierence between
the number of events for antiparallel and parallel orientation of the lepton and the nucleon
spins, which in our notation are given by
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